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COMPLETE SPECIFICATION 
Production of Heptafluoropropane 

i,riv , 3 tfMis hexafluoropropenc and gaseous 
We Allied Chemical CORPORATION, a ^K^f^^g^ fluoride may be con- 

America do hereby declare the mventton for 

reformed, to be particularly desenbed m 
10 and bv the following statement: — 

3 Th? invention relates to the I™"™™" 



tinuouslv metered, mixed ana icu « 
rantially annospherk rpwwn ^mo a tububr 
reactor which is packed preferably full wim 
activated carbon catalyst »» d . w *f h -^f 
be made of inert material such as nickel, 
"Mrwl". or "Inennel" or of steel lined M^h 
erarmte or "Alundum \ ^words Monei , 

Trade Marks), and enveloped Im a suitable 



-« \nve=7clat« . the P^ujon Trade Mar^ — with auto- 
of U,U3^3^Quo^nc ; ^H; ^ to pro^e the «- 



tubu ar electric iunw«.<. i —,,-rnn 
matic heating means to provide the react-"" 
r^mn-rature Product recovery may be 

this art. For example, vapours taring me 
reaction zone may be passed trough a 
water scrubber to remove hydrogen Juonjj 
Interleaving the scrubber - «m ^ 
and then totally condensed m *e 
by suitable cooling, such as by use ofa 
Dry Ice-acetone mixture. The resulting 



g hp. -lTto -18.5 C, (hereinafter 
SeVied to simply as heptafliioropropane)by 

S£r? id J « * p ro P cl,ant awl 88 a 

^ teST^n-* to make heptafluoro- 
20 rropan? bv a procedure involving liquidise 

£2£ 'between hexafluoropropene and Icc . acetonc raixturc . .... ~ 

«u«£ hydrofluoric acid in pressure ve^l Dry ^ fracrionaMy dsafled 

a? substantial superatmosphenc pressures. ™ na< ™^ ^ of the sought-for pro- 
The disadvantages of batch bqu»d-phase, "JgZfeJg?* po-Mj f"^™*** 
autoclave operadons arc aj^L f starting matenal which may 

It has now been found that actmt^roon desired. , 

bv itself, posse*** the power of prom°^ ^activated carbon catalysts which are 
reactS ofSrydrous hydrogen fluorde md JJu ■«» rf ^ mvennon may be 

hexafluoropropene m an ca^con^Uab^ u readOy ava Ub e 

,U gas-phase, catalytic process.. in when t . _ nrrrt stable 

hepta^.oroprop«K is mack "J^^X 
U h also of major importance, from the 
^atSpoint of simple operation that^vated 
SSTptomotes the reaction at. 
atmospheric pressure, and requires o*y 
SSatcly elevated reactu* 'temperatures. 

Generally, the practice of the invention 
Jute effecting faction betweer igas«j» 
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erain size is not highly critical. Ordmartj, 
Se action is carried lout in e£ng*ed «W£ 

reactors, and ft is then d ^ b JlI JT2 
activated carbon granules of 



40 



KSwS a^seous suW«ljy «-« ^nd i/ilh "of the refor 
.^V^-i--* - dUmeter; prrferably the m«rj. 



elevated reaction temperatures and sub- 
manually atmospheric pressure and u> tfce 
p^cncJ of activated carbon at catalvsL and 

[Pnce 4j. 6d.J 



dUm«er pMcnbiy"' «he' reactor h sub- 
£SS5' co r mrlctdy> fijlcd ^ 
average me5h size of about I /8th o. I/iwn 
cf its diameter. ... „uu. 

In ord. r »«. «-n»T -he unusually h'S h 
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earring m 3IC rbi Th,° to ! ,Uc, W»e 
«»v be represented bv re3Ct '° n invol *'«i 

3p=CR + HF y -. C F J CPHCF J . 
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^cs n»y ^in^T^^- Contact 
but wiH usually and ^JLuT € tL"? oads > 
range of 1—25 «™* P ^ e S Wy « the 
extent, contact riST— To * ^bstaarS 

"g upon the armaratus »nJ a"* 1 ^P"" 1 - 
operation at hai>H^^ 8Qd P«nicuJar 
contact t^^'^T* condic ^ « to 
runs. ^ determined by tet 



70 



75 



25 



30 



When high yiddTaSVSlr 1 --' 1 ^ide^ « I 9*<W 

to employ the bydj^ flSo'ri?/. nectedw A-L^Jf*/ 01 ' °^ et «*! 

«n excess of the fS,i? 1D ^""t train Thl m,ct , end of a products recovery 
fcr fc~: v :.uJ n -„V s «-o/'-tical requirement, and C employed ccmsStedrf 

■ tnoJ ratio of 552^22^?^ ««0 ^ beL t^f ^' rf S 

fluoropropene in tbc^Sl , to ^ n^rJ*^\, SUch as ^ provide 



£52L and ™£n«c Tunir^ »bo Ut 0 54 jiS amounting 2 

preferred rnol ratio ran*? 6 , tcnal m *e reactor «~L~ J 60 pressure in the 

A major advantaw ^ ^°^ amed - . anmnr,,. the remainder of rfv. 
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tmgirisbed " f rwn - tk . • - uo - 

P«;«ur« characteristic rK su P c ? atn 'o S ph er ic 

^beunde^tood^z^rnl^L 3 ^ If 
Phase eataJyti- J i\ pracncc 6**- 

^bed ^rcin^^lS ^ ^ 
^• processes m which a 
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jp. Example I 

^drogm flSSc ( and S2 Serous' 

systems, the r^urctconS^ r * 0We, 7 to JS? C "ST^ ™ the rangTig 
tory g^ gfj * ™» c^mmiercialJy satisfac? jMregen fluoride, dried I?*** 
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JTT£" minutes 

into the reacts. * e* maintained in 

the range 300 t0 : i^i v g seconds. The 
time was JUTSe* handled 

vapoun'cajnng the reacto ^ ^ 

out of the ^^Vr'recoveted in the 
316 g. of condensate g Jg^ert wcrc 

Dry ice trap. °^£f7bout 291 g- of 
recovered as CTnd< ^*„ riaUv in the range 
material boumg substannaUy m 

0f 7 16 *° ^ysis, irSuding 8 Wra-red 
residue. ^^r^U analysis and gas 
absorption Pf5^*SCW« «d 



carbon catalyst at a temperature of 250' 

A5 'i Process r^^&SSS. » 
the reaction is effected unacr 
atmospheric pressure. cbim i or 2, 

3. Process according to fl 
wherein rhr mol rjmof » ^E£e« 1:1 
to the hexanuoropropene » ^ 

and 3:1. ,■ maim 3, wberem 

4. Process a .^ dmg J^ w^nd 3 : 1 and 
th<: mol ratio is between 1£ -^"V^ 0 c 
the reaction wg« » %f cne of the 

5 Process according to any . ^ 

preceding claims, ^J^^c is 

hvdrogen ^^Jfffii » ™ bo,,r 
fed continuouslymtt >m* g"*^ carbon 

from. . moduction of 1.1 ■»}»?'" 

6. Process for the P^"- ro Oaim 
, , i -fl.^nnmnane accoromg l " , 
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* 6 Process for the P*«ucuon - 

by a ptocc-s ui-jn-J »«» *** - 
preceding claims. ^ ? & ^ 

(bartered Patent Agents, 
14, South Square Grays Inn, 
London, W.Cl. 
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acraw^""- -« ■L mvre A both CBSOiiarc ««- 

amount of 3io g- 1*7 sub- 
based on hexafluoropropene tea was 

stantially 100'?;.. 

u i. r„, a. nroduction of 1,1, V' 

1. Process for ^J ,roai ^ bkh comprises 

bringing a mixture o J "JJ^^ fluoride in 
substantially anhydrous hyan^ activc 

the gas phase into contact w ^ ouricr Pre*;-!** may be obtained 
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